Gonadotropin-releasing hormone effects on placental hormones during gestation: II. Progesterone, estrone, estradiol and estriol.
The release of progesterone (P), estrone (E1), estradiol (E2) and estriol (E3) from human placental tissue in vitro was found to be related to the gestational age of the placenta. The basal release of P, E1 and E2 on Day 1 of culture was highest from placentas of early gestation (9-13 wk). The release of P then declined, reaching a nadir by 15 wk, and continued at that level. The release of E1 and E2, reached a nadir at 17 weeks, and then again increased by term. In contrast, the basal release of E3 increased with increasing gestational age of the placenta. Thus, it appears that differing factors may influence placental P, E1, E2 and E3 production. In addition, the effect of synthetic gonadotropin-releasing hormone (GnRH) on these hormonal releases was studied. The stimulation of P by GnRH was greatest in placentas of 16 and 17 wk of gestation after extended culture when the basal release of P had declined. As much as a 240-fold increase was observed on the eighth day of culture. A large stimulation of P (32-fold) was also observed in the term placental cultures. A stimulation of E1 and E2 by GnRH was observed during the initial days of culture and in mid-gestational placental cultures (16-17 wk). A stimulation of E2 only was also observed at 13-15 wk and at term. A stimulation of E3 was observed in certain individual placentas. A correlation of the P and human chorionic gonadotropin (hCG) response to GnRH stimulation was noted, as well as an inverse relation of estrogens and hCG stimulation by GnRH. These data demonstrate that steroidogenic competence of the placenta differs with gestational age and that GnRH can influence steroid release. The degree and pattern of response to GnRH varied with the gestational age of the placenta and its endocrine milieu.